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A SUBMARINE LAMP. 

TIlE Yale submarine lamp, invented by Mr. Francis 
G. Hall, is declared by divers who have used it 
that the lamp is not only of great assistance in 

was found necessary considerably to "nange the meth
ods of operation and equipment. The question of 
light was solved by the Yale submarine lamp, and its 
inventor, collaborating with Mr. W. P. Pressinger, of 
the Chicago Pneumatic Tool Company, succeeded in 

THE LAM P  AND ACCES SORIES PACKED I N  A CHEST FOR 

STORAGE OR SHIP MENT. 

submarine work, but may almost be said to 
revolutionize the present methods of carrying 
on diving operations. The invention has passed 
the experimental stage, and has lleen in practical use 
for several years by the United States, British, Rus
sian, and Italian governments and the Merritt & Chap
man Derrick and Wrecking Company. Through its 
aid, work hitherto believed impossible under water 
has been accomplished with ease and certainty. Ow· 
ing chiefly to the fact that comparatively few intelli
gent persons, not professional divers, have ever ventur
ed to don diving armor and descend below the surface, 
an air of mystery has come to enshroud the work of 
the submarine diver. In the shadow of a ship's hull, 
of an obstruction, or at depths of flfty feet or more, 
there exists an impenetrable gloom even in fairly clear 
water, while in nearly all of our harbors the discolora· 
tion due to suspended sediment in the water is such 
that the sun's rays never reach the bottom. With the 
submarine arc light the yachtsman in search of recrea· 
tion, or the professional diver in the pursuit of his 
vocation, may descend to the bottom and explore or 
work in perfect ease, for the light of this lamp il· 
lumines almost as bright as day a space the size ot a 
large room. 

One of the accompanying illustrations shows the 
electric light outfit for general use, compactly stowed 
in its chest, ready for shipment or instant service. 
The lamp, submarine cable, switch, connection box, 
wrenches, spare parts, and supplies are all contained 
in the one receptacle. The Yale lamp comprises a 
watertight metallic casing inclosing a mechanical reg
ulator of special form. Beneath the casing is a double 
glass chamber protected by a rigid metal guard, and 
holding the carbons. When the lamp is submerged, 
it gives forth from the glass chamber a clear, brilliant 
light as strong as that of the average street arc lamp. 
When in use the diver may carry the lamp about by 
means of the guard, which is adapted to serve as a 
handle; he may set it down, or suspend it in a con
venient manner directly by the cable, no ropes being 
required. The weight of the device under water is 
but a few pounds, just enough to keep it in position 
in a current or tideway. The cable conducting the 
current to the lamp is connected to a junction and 
switch plate controlled by the diver's attendant. From 
this plate connection is made to a neighboring elec
tric circuit, a storage battery or a small generator 
outfit supplying the electric power: Compact, of few 
parts, and simple in operation, these submarine out
fits provide a perfect light for use under water or in a 
gaseous atmosphere, for use aboard ship, about dock
yards, mines, waterworks, and marine engineering 
construction. 

substantially increasing the diver workman's efficiency 
by means of new submarine pneumatic tools. Letters 
patent to protect the inventions have been taken out 
here and abroad. A complete equipment of pneumatic 

A SUBMARINE PHOTOGRAPH TAKEN WITH 

THE AID OF THE YALE SUBMARINE I"AMP. 

submarine tools can be carried by a vessel convenient
ly packed in a chest of COmlJaratively small size. 

It is confidently eXIJected that by means of these 
new inventions it will be possible to make permanent 

cruise to the Far East, only to arrive with a squadron 
of vessels incrusted with marine growths and uncer
tain as to the seaworthiness of the hulls. 
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THE FUEL ITEM AND REAL ECONOMY. 

A RECENT number of Power notes that engineers have 
come to recognize that the engine which uses the least 
amount of steam or the plant which uses the least 
coal is not necessarily the most economical plant to 
put down. The ultimate cost of running a plant must 
include attendance, depreciation, interest, insurance, 
taxes, etc., as well as fuel, and the fuel item is for 
the ordinary case not more than 50 per cent of the 
total and may be 30 or less. I f  the fuel item is cut in 
two by an investment which doubles the standing 
charges, the ultimate result is likely to show on the 
wrong side of the ledger. This, as we started by say
ing, has come to be well recognized, and we see less 
striving after record steam consumptions without re
gard to the cost of attaining them. There is another 
factor, however, which, always present and potent in 
the mind of the man with his hand on the purse 
strings, is not sufficiently considered by the engineer. 

Fuel ... ............... ',' .. ... $1 0.00 $6.00 
Attendance ......... " '... .. .. 2.00 2.50 
Supplies and repairs .......... 1.00 1.50 
Fixed charges ................. 5.00 8.00 

Annual cost per horse-power .. $1 8.00 $18 .00 

Suppose a man who has a plant, the performance of 
which is represented by the first column of figures, 
yields to the representations of the advocates of greater 
efficiency and puts in modifications which reduce the 
fuel item 40 per cent, but raise the other items corre
spondingly. If the business persists and succeeds, if 
the plant is run for the estimated number of hours at 
the estimated capacity, if the depreciation has been 
so wisely fixed that the plant at any time could be 
sold for its cost, less the allowed delJreciation, then 
the investor would be just as well off in the one case 
as in the other. But suppose an interruption to or a 
failure of the business; or suppose, however success
ful the business may be, that the owner wants to get 
out-then the less he has invested in it, the more 
nearly foot-loose he is, the better he is off. If the 
interruption is extended, or even if the outlJUt is con
siderably reduced over an extended period. the stand
ing charges become an exorbitant proportion of the 
total. If the plant must be broken up, the delJreciation 
will be enormous. Much of the cost which went into 
foundations, labor of erection, etc., will not appear in 
the selling value of the machinery, piping, etc., much 
of which, a first-class asset to the active concern at its 
market price installed, would be not much better than 
junk thrown onto the marl,et. A machine becomes 
second-hand after it has been set UjJ and run for ever 
so short a time; and did you ever try to sell it? 

The difference between the first and the second cases 
must be sufficient to cover, in the mind of the investor, 
these exigencies and possihilities. He would rather 
have the money in the bank, where he can get at it 
when he wants it, than invested in a venture which 
may net him 10 per cent annually if the business lasts 
long enough to use up the plant for which the money 
is spent. 

WATER FOR TABLE USE.* 

IT would hardly seem necessary to direct the atten· 
tion of anyone to the desirability of pure water, clean 
water coolers, pitchers, water bottles, and drinking 
glasses, and pure ice. Yet, to the careful observer, it 
is evident that many persons not only overlook the 
first requirements of an attractive table in these re
('pects, but are careless of the water and ice supply to 

The naval battles of the late Russo-Japanese war 
have shown that even with the most modern and up· 
to-date vessels, it is practically impossible to make 
thorough underwater repairs without the assistance 
of divers. Hitherto, diving methods have been seldom 
resorted to, and consequently these have remained 
practically the same as they were forty years ago. 
Thus when the diver had a task to perform, he in
cased himself in his water-tight suit with air tubes 
attached, was sealed up in it, and went overboard. 
When he reached the point where the defective part 
was supposed to be, he groped around in the dark 
until he found it, and then with the aid of hammer, 
crowbar, chisel, or other crude hand tools, and usually 
by the sense of feeling alone, he began his work. It is 
easy to understand that only the simplest makeshift reo 
pairs of doubtful permanence could be made under 
such unfavorable conditions. In order to render the 
services of a diver of real value in making durable 
repairs at any depth of water, or in murky harbors, it 

lIlAKING UNDERWATER REPAIRS BY MEANS OF THE YALE LA MP. 

repairs, outside llS well as inside the hull, to a vessel, 
even under fire. In add ition it would seem that a 
fleet in cruising trim might be kept fairly clean and 
in good repair during an extended cruise and without 
recourse to the drydock. What this means can best be 
appreciated by Admiral Rojestvensky, who was oblig
ed to make frequent and costly delays on his long 

© 1906 SCIENTIFIC AMERICAN, INC. 

an extent which menaces the health of the household. 
Water may be dellI', cold, free from odor and taste, 

and yet be unfit for drinking pUr)Joses because of 
bacterial contamination from sewage or other cause. 

• Farmers' Bull. No. 262. Compiled from California St •. Rpr. 1904. p. 
34; Connecticut State Sta. Rpt. 1900, p. rol; Iowa Sta_ Bill. 71; Ver
mont Sla. Rpt. 1898, p. 177; West Virgiuia Stn. Bill. 89; V. H. Dept, 
Allr., Bur. Cbem, Bur. 91; Mass. State ad, IItllltb Up!s. 1900-1904, 
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